Introduction
Extrafloral nectaries (EFNs) are structures that secrete nectar, a solution composed mainly of fructose, glucose and sucrose [1] , and are located on vegetative organs [2] . EFNs play an important ecological role by protecting plants against herbivores and pathogens. In Gentianaceae, these structures were anatomically described in species of Calolisianthus [3] . The objective of this study was to investigate the occurrence, distribution patterns and anatomy of EFNs in the leaves of 27 species belonging to 13 genera and 3 tribes (Chironieae, Helieae and Saccifolieae) of Neotropical Gentianaceae.
Methodology
Field expeditions were performed in high-altitude, rocky vegetation complexes in the states of Minas Gerais and Bahia, Brazil. Additional herbarium material was acquired from national and international herbaria. Field-collected material was fixed in FAA and the herbarium materials were rehydrated. Leaf samples were diaphanized, stained with basic fuchsin and mounted in glycerinated gelatin. Cross sections were obtained from material embedded in methacrylate or histological paraffin, stained and mounted in Permount. A histochemical test was performed with PAS to verify the presence of polysaccharides. Samples were also examined with scanning electron microscopy.
Results and Discussion
Occurrence and distribution -All analyzed species bore EFNs that varied in their patterns of occurrence, distribution along the leaf blade, and anatomical structure. The EFNs occurred in isolated secretory units that were visible only by microscopy and dispersed along the leaf blade and/or in aggregates forming nectaries that were generally visible to the naked eye (Fig 1) . Six distribution patterns were identified based on the locations of EFNs on the leaf blade: I) EFNs isolated and dispersed on the abaxial surface only; II) EFNs isolated and dispersed on both surfaces; III) EFNs in aggregates at the base of the leaf blade only; IV) EFNs in aggregates at the apex only and isolated EFNs dispersed on both surfaces; V) EFNs in aggregates at both the base and the apex and isolated EFNs dispersed on both surfaces; and VI) EFNs in aggregates at the base only and isolated EFNs dispersed on both surfaces. The different EFN distribution patterns have diagnostic value and may be important for distinguishing species within genera or genera within tribes.
Anatomical characterization and histochemistry:
In all analyzed species, the EFNs were non-vascularized and made up of a single epidermal central secretory cell 
Conclusions
This is the first comprehensive study of EFNs on the leaves of Neotropical Gentianaceae. The results represent a new data source for future ecological, systematic, and phylogenetic studies in Gentianaceae.
